suggests that dolomitization above this depth was not the result of deep burial fluids but instead early diagenesis.
Samples below 3500 m depth are largely homogenous, showing microcrystalline dolomite rhombs with little variation. These near-uniform microcrystalline rocks with no apparent preservation of original features mark a petrographic transition between relatively unaltered near-surface material and material that may have been wholly recrystallized at depth. Rare 10 µm-scale fractures are filled with additional dolomite rhombs; these were too small to independently sample and thus were avoided for isotopic analysis. Minor calcite fractions indicated in Figure DR1 (Goodell and Garman 1969) were not observed in our coarser analysis. These deep, massive dolomites, could be in part a result of thermally driven Kohout circulation.
XRD results agreed with high resolution XRD and XRF analyses conducted by Goodell and Garman (1969;  Fig. DR1, Fig. DR2 ). Eleven samples analyzed were 100% calcite or dolomite. Specific mineralogies are indicated below (Table DR1 ) Porosity roughly decreases downcore but is qualitatively highly variable. Sr concentrations are consistently below 200 ppm throughout the entire core, except for a specific interval between ~800 and ~1200 m where concentrations are ~400 ppm (Goodell and Garman, 1969) . Figure DR2 . Raw XRD data for all samples. Organized by sample depth.
Stable and Clumped Isotope Measurements
Carbonate samples were measured for their stable and clumped isotopic composition. All stable isotope work was conducted at the University of Michigan Stable Isotope Laboratory. Carbonate material was sampled using a mounted Dremel hand drill at lowest speed settings to prevent overheating of a given sample.
CO 2 was extracted from each carbonate sample using an offline sample preparation procedure (see Defliese et al., 2015 ; based on Huntington et al. 2009 ). Each ~5 mg aliquot was reacted individually in anhydrous phosphoric acid in a common acid bath at 75° C. Calcites were reacted for 20 minutes and dolomites were reacted for 1 hour or until completion. Residual water vapor was removed from resultant CO 2 via cryogenic procedures under vacuum conditions. To eliminate hydrocarbon and halocarbon contaminants, gas was passed through Porapak TM resin held at -15° C for 10 minutes (AC sample numbers 5, 6, 23, 29, 33, 37) or at -30° C for 15 minutes (all other samples; Petersen et al. in review) . Volume of CO 2 before and after this process was monitored to ensure quantitative collection of all sample gas. Clean CO 2 was then transferred to a Thermo Scientific MAT 253 Stable Isotope Ratio Mass Spectrometer for Δ 47 analysis, where masses 44 through 49 were measured for 60-80 cycles. As described by Dennis et al. (2011) , heated CO 2 with stochastic isotopologue distributions and CO 2 equilibrated with water at 25° C were used to monitor machine conditions and establish the absolute reference frame. δ
18
O and δ
13
C measurements are a byproduct of clumped isotope analysis but have lower multi-replicate precision than when measured using the Kiel method, at least in part because much more heterogeneous material (>4 mg) is incorporated into each replicate measurement. For those samples passed through the cold (-30° C) Porapak TM , corrections of +0.36 for δ 18 O and +0.10 for δ 13 C were applied to account for measured method-specific fractionation effects (Petersen et al. in review) . All clumped δ
18
O values were then corrected for acid fractionation via Kim and O'Neil (1997) (calcites) or Rosenbaum and Shepard (1986) (dolomites) . The isotopic composition of the fluid from which the carbonates precipitated was calculated using the fractionation factor of Kim and O'Neil (1997) Kim and O'Neil (1997) for calcite and Horita (2014) for dolomite.
5
Δ 47 temperatures via the Ghosh et al. (2006) calibration. These data are not used for interpretation because this temperature -Δ 47 relationship differs from calibration data produced in the laboratory where the above analyses were conducted (see text and Defliese et al. 2015) . (2012) model output given the conditions outlined in (A). Under this hotter-than-measured geothermal scenario, the Stolper and Eiler (2015) model would predict similar temperature change to that observed, though much less change (<10 °C) would be predicted under the measured geothermal range. The Stolper and Eiler (2015) model would predict essentially no Δ 47 change for all other samples. Fundamentally, far less or no Δ47 alteration is predicted by these models for all samples. This means that either solid-state alteration in fine-grained carbonates occurs at colder temperatures than predicted, or that subtle recrystallization is responsible for essentially all observed alteration. Table DR3 . Raw clumped isotope data. D47 rfac (Reference Frame and Acid Corrected) is the final Δ 47 value used for interpretation. This value incorporates an acid fractionation factor of 0.067‰ for a 75°C reaction temperature (Defliese et al. 2015) and is placed into the empirical reference frame of Dennis et al. (2011) via heated and equilibrated gas data run during the listed timeframes ('windows'). Additional data available upon request. 
